Proanthocyanidins (PAs) are the most important and valuable polyphenolic compounds of Terminalia species (family Combretaceae) used for the treatment of several diseases. This study aims to seek identification and characterization of PAs in the ethanolic extracts of bark and fruit of six Terminalia species viz T. arjuna, T. bellerica, T. catappa, T. chebula, T. elliptica and T. paniculata. A high performance liquid chromatography with quadrupole time-of-flight tandem mass spectrometry (HPLC/ESI-QTOF-MS/MS) method was developed for the simultaneous identification and characterization of PAs. The chromatographic separation was carried on a Thermo Betasil C8 column (250 mm×4.5 mm, 5μm) operated with 0.1% formic acid aqueous solution and acetonitrile as the mobile phase. The MS/MS fragmentation study of [M-H] -ions obtained from these PAs showed distinguishable fragment ions with high mass accuracy. Heterocyclic ring fission (HRF), retro-Diels-Alder (RDA) fragmentation, quinone methide (QM) fragmentation and benzofuran formation (BFF) have been identified as the characteristic fragments. Total of 51 PAs were tentatively identified which include 28 dimers, 15 trimers and 8 other flavan-3-ols. bellerica and Emblica officinalis has been used as a food and dietary supplement to utilize several health benefits such as antiaging, liver protection, detoxification, and as a rejuvenator of the body in Ayurveda [5] [6] [7] [8] . Terminalia species are known for their anti-dyslipidaemic, hypocholesterolaemic, anti-microbial, antioxidant, anti-acne, anti-helmintic, anti-inflammatory, gastroprotective, as well as wound healing and insecticidal activities [9] [10] [11] [12] [13] [14] [15] [16] . Proanthocyanidins (PAs) are the various length polymers (oligomers) of catechin, gallocatechin and their ent-isomer [17, 18] . There are two types of PAs; B-type which are linked by C4-C8 or C4-C6 interflavan linkages and A-type which have an additional C2-C5 or C2-C7 interflavan ether-linkages between catechin or gallocatechin oligomers. Catechin and epicatechin are reported for their potent antioxidant activity [19] . Polymers of catechin and epicatechin provide protection against predation in plants. They are also valuable for wound healing, reduce the risks of cardiovascular and skin diseases, protect from drug toxicity, ultraviolet radiations, and asthma.
In the present study, a high performance liquid chromatography (HPLC) combined with QTOF-MS/MS method was developed for the screening of proanthocyanidins in the extracts of fruit and bark of six Terminalia species namely T. arjuna, T. bellerica, T. catappa, T. chebula, T. elliptica and T. paniculata. To obtain best sensitivity and resolution, ethanolic extracts of Terminalia fruits and barks were analyzed in negative ionization mode. Base peak chromatograms (BPCs) of ethanolic extracts of Terminalia barks are shown in Figure S1 . 51 PAs including dimers and trimers extracted from their BPCs using a mass tolerance window of ±5 ppm and their respective peak retention times (RT) are reported in Table 1 . The mass spectra derived from these EICs showed intense [M-H] -ions with the mass error <1.6 ppm. For further characterization, these ions were subjected to MS/MS analysis at varied collision energies of 20-40 eV, under collision-induced dissociation (CID) conditions. All identified PAs showed distinguishable MS/MS fragment ions with high mass accuracy. Heterocyclic ring fission (HRF), retro-Diels-Alder (RDA) fragmentation, quinone methide (QM) fragmentation and benzofuran formation (BFF) have been identified as the characteristic fragment ions.HRF and RDA fragmentation provide information about the hydroxylation of the B-rings and bonds between two monomeric units while quinone methide (QM) fragmentation defines two monomeric units, especially the base unit of PAs.
Scheme 1-Proposed fragmentation pathways of B-type proanthocyanidins dimers and trimers

Figure 1: (-)-ESI-MS/MS
spectra of B-type proanthocyanidins trimers a) (epi)gallocatechin-(epi)gallocatechin-(epi)gallocatechin; b) (epi)gallocatechin-(epi)catechin-(epi)gallocatechin; c) (epi)gallocatechin-(epi)gallocatechin-(epi)catechin; d) (epi)gallocatechin-(epi)catechin-(epi)catechin; e) (epi)catechin-(epi)catechin-(epi)gallocatechin; f) (epi)catechin-(epi)catechin-(epi)catechin. originated due to HRF and QM fragmentation, respectively, confirmed base unit as (epi)gallocatechin. Thus, it was proposed that these peaks have (epi)catechin as the top unit and (epi)gallocatechin as the base unit hence tentatively identified as (epi)catechin-(epi)gallocatechin. Peaks 20, 27, 36, 43 and 46 at m/z 577.13 were detected as dimers of (epi)catechin. These peaks also produced fragment ions analogous to isomers 2, 3, 6 and 17 (Table  1) was not detected from peak 25 ( Figure S3 ). It indicated attachment of the galloyl residue with C3 of the top unit for peaks 14, 23 and 28 while C3' of the base unit for peaks 25. Hence, peaks 14, 23 and 28 were assigned as 3-O-galloyl-(epi)gallocatechin-(epi)gallocatechin and peak 25 as (epi)gallocatechin-3'-O-galloyl-(epi)gallocatechin. Similarly, peaks 33, 37 and 38 at m/z 745.14 were tentatively assigned as gallate of the dimeric PAs with (epi)gallocatechin and (epi)catechin units. Peaks 33, 37 and 38 were identified as 3-O-galloyl-(epi)catechin-(epi)gallocatechin, (epi)catechin-3'-O-galloyl-(epi)gallocatechin and (epi)gallocatechin-3'-O-galloyl-(epi)catechin, respectively based on the characteristic fragment ions. Peaks 42, 47, 49 and 51 at m/z 729.14 were tentatively assigned as gallate of the dimeric PAs with (epi)catechin monomeric units. These peaks also produced MS/MS fragment ions analogous to isomers 14, 23, 25 and 28 (Table 1) and could be easily assigned as isomers of 3-O-galloyl-(epi)catechin-(epi)catechin (42 and 49) and (epi)catechin-3′-O-galloyl-(epi)catechin (47 and 51).
Trimeric B-type proanthocyanidins: Peaks 1, 4, 5 and 9 at m/z 913.18 were tentatively identified as trimeric B-type PAs with (epi)gallocatechin monomeric units. They generated fragment ions
